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I. (canceled) 

X (currently amended) ThomclhoJ ofcimm t ^ method to foim an air cap 
interconnect sintctufB comprising: 

pyp^iim a multi-tavcT interconnect adiBcent a suhgtyate law, the jnterconnect 

comprising conducuvc Ja vcrs positioned in at least two conductive y^cA 
scries, the conductive vertical series isolated from each other fav sacdficial 
dielectric material: 
fonnititt n nrotectivg laver adjacent the interconnect; 

aatteming the protective lavcr to expose portions otthe sacrificM djclectitg mat^h 
Attomoosinft portions of the sacriftdat dielectric material to form a sacrificial 

dielectric decomoosttion product: 
fgmi»vin« nottions of th^ sacrificial dielectric decomposition prodttct to fom n\x mn 

between the conductive la>'crsLamt 
wherein forming a multi^layer incerconnect comprises; 

farming a first layer of sacrificial dielectric maleriaU forming trenches in the 



first layer, and filling the trenches with conductive material to fonn at 
least two omdu^ve ky«r$ isdated finom eadi other by sacrificial 
didcctnc material; and 
fontntng a smnd hy& of sacrificial dielectric material adjacent the at least 
two conductive byers and fiist layer, forming trenches in the second 
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layer in substandd vertical olMpuncnt with the trenches of the first 
byer, and filling the trenches with conductive nmterid! to (brm at least 
two additional condticti^^ layers isolated fiom each other by sa^ficial 



dielectric material 



3. (canorled) 

4. (previously presented) The meth<^ of c^m 2 wheidn deeomposii^eompH^ 

decomposing subsUmtially all of d» sacrificial dielectric material between each of the 
vertical series at apimximately Uie sme tlnne. 

5. (origifiai) The method of claim 4 wheretn removing comprises removing substantially 

all of the sacrificial dielectric material between each of the vertical scries. 

6. (currently ame^ed) The mediod of cbJm [[I ]] M whemn dkxomposins comprises 

introducing a dimkal agent comprising hydrofluoric acid. 

7. (cunenlly amcml^) The method of eimm ([1 ]] M wherein removing c«mriprises 

introducing water. 

8. (cmrmtly amended) The method of claim [fi JJ 11 wherein removing comprises 

introducing a earner plasma* 
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9* (cunenily amended) The method ofcimm 2§ wherein ihf conductive layers 
comprise copper. 

10. (cuncntly emended) The method of claim (( i]] ^ wherein the fimand second 

iaveis of sacrificial didectric material comprise comprises a material selected from 
the group consisting of silicon dioxide* silicon oxynitride, and silicon oxyfluoride. 

1 1 . (cunentiy amended) The method ofclaim [[1]] 2fi wbeietn the protective layer 

comprises dlicon carbide. 

Cancelled 12 
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13. (pi^vtou^y presenied) The meOiod ofdaiio 12 lurth^ comprismg fonrnn^ alH>ve mr 

bdwmi die eendtittive layefs» a fitsi c^lng byer lo conu^t the vMical 
suppon siructttics and surfaces of the most hi^Ay |M>sit]Oftcd conductive toym within 
each conductive verdcal senes or the protecdve layer on eiuA c(Mf^ 
scries. 

14. ((»iginal) The method of claim 13 further <»mprismg forming a second cs^ptng layer 

adjacent the first ca]q>mg layer. 

15. (original) The method of claim 14 lurther comprising forming a third capping layer 

adjacent the second capping layer. 

16. (mginal) The method of claon 15 aoither comprising fomiing a contact sin^ure 

diiough the protective layer and fiist* second* aiKl third c^f^ iaym to coniad an 
underlying conductive laycsr. 

It. (mginal) The method of claim 1 3 wherein the first c^mg la>«r comprises polyimide 
or a bai20cych>butene*bas<»t |N)]ym€r* 

1 8* (original) The method of claim 14 the second c^mg layer comprises a 

- material sdected firom the gmtp consistmg of stUcon dioxide^ slltcon nitride, and 
silicon oxynitride* 

19. (original) The method of claim 1 5 wherein the third capping layer comprises polyimide 
or a benzoeyclobutene^based polymer. 

20« d^eviously presented) The method of claim 1 6 wherein the oontact stntOurc 
n>innri»!s a metallic CA stnir Jure. 
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21. (canceled) 

22. (ctinentlyainenited) AnairgapinterconneetsuucniieMHnprising: 
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-a. a substrate layer; . 

b. at least two conductive veitical series adjaeent the substrate layer, each 
conductive venical scries eompiistng a plurality of conductive layers, wherein 
the conducive vertical scries are isolmed from each othiar by mr g^s defined 
by side walls of the conductive vmical scries; 

c. vertical support strvcttuts periphemi to the conductive vertical series and 
isolated from Uie conductive vertical series by air gaps wh^einnoneoftlui 
p-rioheial verti cal ^tmnoii ^riicaures are biaween the at \mi two C0mlu<rtiv^ 
vetiwsal scries; and 

d. a capping layer «|jacan to and dbovc upper surfaces of the vertical support 
stnictures and the 4»mducttve verlt^ series. 

23. (onpnal) The stnictuie of claim 22 wherein each conductive vertical series coit^rises 

between about 2 and about 6 conductive layers. 

24. (original) Thestructui« of claim 22 wherein the vertical support stfutiures peripheral to 

the condycti ve vertical scries protrude slightly more from the plmic of the substrate 

24. (original) TTie surumuro of claim 22 wherrin the vertical support stiwttues peripheral to 
the conductive vertical series protrude slighlly more fixnn the plane of the substrate 
layer than the uppermost conductive layer in the conductive vertical scries* 

25* (original) The structure of claim 22 ftwther compridng a contact stroclure extaiding 
through the capping layer to contact an underlying conductive layer of a eondueti ve 
vertical series. 



Cancelled claims 26-27 
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28* Oi^iously presented) An air gap inieioonncct stnictufc comprising: 



a substrate layer, 

a first conductive vertical seri^ adjacent the substrate layer having a plurality of 
conductive layers, and having a first side wall and a second side wall, each 
side wall extending sut>5tantially pefpcndtculaily firom the substrate layn; 

a second conductive vertical series adjacent the substrate lay»* having a plurality of 
. conductive laym^ and havii^ a first side wall and a second side wall, each 
side wall extending substantially perpendicularly fiom the substrate layer, 

layers of silicon nimde on each of the first ami second side walls of the first 

conductive vertical series and the first and second side walls of the second 
conductive vertical series; and 

at least one peripheral vertical support sttticiurc, wherein no peripheral vertical 
support structure is between the first and second conductive vertical series. 

29. (new) A niethod to form an air gap inteitonncct structure comprising: 

foiming a first layer of sacrificial dielectric material, forming trenches in the first 
layer, and filling the trenches with conductive matwial to form at least two 
conductive layers isolated frora each other by remaining portions of the first 
layer of sacrificial dielccdric material; 
forming a second layer of sacrificial dielectric material adjacent die at least two 
conductive layers and the remaining portions of the first layer of sacrificial 
dielectric nuucrial, foraning tret^hes in the second layer in substantial vertical 
alignment vrith the tremto of the first layer, and filling the trenches with 
conductive material lo form at least two additional conductive layers isolated 
irom each other by remainmg portions of the second layer of sai^ftcial 
dielectric material; and 
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femovliig» after fomiiiig the ficst ai^ second layers^ at least $ome of tfie remaimng 
pontons of the first layer ofsaciifoial dielectric material and at least ^me of 
the remainlc^ portions of the second layer of sacrificial dielectric material to 



form air^ps iH^ween the conductive layers. 



30. (new) The method of claim 29, fimh«r comprising: 

forming a pioicctivc layer adjacent the at least two additional condiu^ivc layers; and 
patterning the protective hiyer to expose portions of the second layer of sacrificial 
dielectric material 

3 1 • (i^) The method of claim 29, wherein rcmo\ring at Ic!^ some of the remaining 
pontons of the fim and seeond layers of ^criricia! dielectric material comprises : 
dccomposii^ ponions of the sa^cial dielectric material to form a sacrificial 

dielectric decomposition product; and 
imoving portions of the sacrificial dieteeiric deeotnposttion produci to form air tpps 



between the conductive layers. 




